Source of material WCl 6 and Li 2 CN 2 were thoroughly mixed in a 2:1 molar ratio. About 65 mg of the mixture were pressed into a pellet. This was sealed in an evacuated silica ampule and annealed in a tube furnace for 14 days at 523 K. After cooling down to room temperature LiWCl 6 was obtained as a dark green crystalline powder and dark green plate-like crystals. The powder turned out to be single phase LiWCl 6 without any detectable side phasesaccording to Xray powder diffraction results. Due to the sensitivity of starting materials and product against air and moisture all handling was done under argon atmosphere.
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Experimental details
The crystal structure was refined as a racemic twin in the noncentrosymmetric space group R3.
Discussion
The crystal structure of LiWCl 6 corresponds to that of a-WCl 6 with lithium ions occupying octahedral holes. a-WCl 6 [1] crystallizes trigonal with unit cell parameters of a = 6.088(8) Å and c =16.68(5) Å in the space group R3.The arrangement of chlorine atoms follows the motif of ahexagonal closest packing. Tungsten atoms occupy 1/3 of the octahedral voids in every second layer. LiWCl 6 crystallizes in the space group R3. Tungsten atoms and lithium ions occupy 2/3 of the octahedral voidsinevery second layer of the slightly distorted hexagonal closest packing of the chlorineatoms. Therefore, the lattice parameter a is about twice the lattice parameter a of a-WCl 6.T he lattice parameter c is slightly longer than that of a-WCl 6 .The W-Cl distance in WCl 6 (2.235(9) Å)isshorter than in LiWCl 6 (2.235(9) Å -2.50(1) Å). The Li-Cl distances of 2.38(4) Å -2.69(6) Å are slightly longer than the W-Cl distancesinLiWCl 6.T hus, the Cl-metal-Cl layers in LiWCl6 are widened.This yields the enlargement of the lattice parameters referring to a-WCl 6 . 
